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(54) BLUE LIGHT-EMITTING FLUORESCENT SUBSTANCE AND FLUORESCENT LAMP 

(57)Abstract: 

PURPOSE: To obtain the subject blue (bluish green) light-emitting 
fluorescent substance, having a specific construction, activated with Eu 
and Mn and im proved in deterioration with time. 
CONSTITUTION: The objective blue light-emitting fluorescent 
substance is expressed by the formula (M is Mg, Ca, Sr or Ba; X is F or 
CI; is 1 .5-5.5; b is 0 to 5 x 1 0-3; c is 0 to 8 x 1 0-3- y is 0.03-0.1 0; y is 
0.01-0.15). Furthermore, the fluorescent substance is preferably used as 
a fluorescent lamp. 
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(57) [g»J 

* - ft TOBte L&»» 9 >:/0>iI«ft g ft 

tr*. 

[«/£] (Mi-t-« EUt Mm )0- aAh 0a 

■ bBj 0 3 • cX2 

(JfcflTLSC*, M«Mg, Ca, SNfe<fctfBa*>&aKnfcd> 

<<h ? bia07C^ 1.5 S a^5.5 , 0 S bS 5X1 
0" 8 , 0^ 8X10" 8 * 0.03£y SO. 10, O.Ol^z/y 
£0.15©ftT?SD, bfc ctttHW: OTfcW 
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(2) 

1 

(Mi-»-« EUt Mn, )0- aAl? O3 • bB2 0 3 -0X2 

&<*:t>i«®7c*, x«f *±»ci^6atfnfc^& 

< <hfc lg£>7C^ 1.5 ^ a^5.5 , 0 ^ 5X1 
0"\ 0^ c£ 8X10"\ 0.03^y £0.10, 0.01^z/y 

(lt-r-i Eu, Mn, )0- aAh Oi • bB 2 0 3 • cX 2 
(tctdbjZ*. MfctMg, Ca, Sr*±«Ba^6a«n&^ 

<ifcli©S*» 1.5 £ a£5.5 > 0 £ b£ 5X1 
0" 3 , 0£ c£ 8X10" 3 , 0.03^y £0.10, 0.01£z/y 
£0.15<Z>&T&D> bt cittBWfc OTfcW TS<2 

[mm 3 ] %mftm5\znytftM*WMMfiL2ft 

— jRSt, (Mi-j-i Eu, Mn, )0 • aAh 0 3 • bfc 0 3 

• cXa 

(fc«bit#, MteMg, Ca, Sr**tfBax)>&atfn&* 

*<tt>ia©7c#, x«f *jctfci*6atfn^a 

< £ 1 S<Z>7C*> 1.5 £ a£5.5 , 0 £ b£ 5X1 
0" 3 , 0£ c£ 8X10- 3 , 0.03£y £0.10, 0.0l£z/y 
£0.15co&T<fcD, bt c£\$mmz OTfcW 50 
ft*Hffl*»36«3K» (B) <h, 

HBSC, (Ce.Tb)MgAlnO 19, 

— SSf^;. (Rei-,-b Tb» Ceb ) 2 0 3 -xSilfe • yP 2 0 

5 • ZB2 0 3 

(fcfcLz**, Rett T.La p Gd^&atfnfc^< 1 
S<Z>7C*> a> 0, b>0, 0.1£ a+b£ 0.7, 
0, y> 0, 5.0xlO-*£ z£ 6.0X10" 3 , 0.8£x+yfz 
£1.30©*) &L<te, 
HBBC, (Rei-.-b Tb. Ce b ) PO* 

(fcrtftSC*. Rett Y.La,Gd^6a«n&^ft< fcfe 1 40 
m<07L%* a> 0, b>0, 0.l£ a+b£ 0.7©&) T 
«sn*^tt<t*ia<0»ft58*»3K*: (G) 
H8^, (Lni-. Eu. ) 2 0 3 

(fc£US*, Lntt Y.La,Gd#&»«n&*fc<fct>l 
8©tgS, 0.01£ m£0.02©&) T?*Stl**fi«3K« 
(R) *o4flt%ftOflttfi&100S 
S%<hl>*:<>:#, *S3fc# (B) *t 0.M511X, 

# (G) #15~60SS%, S3t* (R) ** 5~70Sfi% 

l%W<DUMfc$SLm 50 



#H¥5-2 14338 

2 

[00 0 1] 

ffi©Eu (a-DtW) fccfctfMn C?>#» T*t«* 
n&#fla^b#ft* (Wfcfi) WH6ttWM5*WWi 

[0 0 0 2] 

[0003] iwbs*^>^ u&f£*mmfmn7> 

imiK um ®ifiT 
[0004] tc^t, cvncomyty >7\z&^x 

>»«»fi*JKM3tft: [a(M,Eu)0-b Alt 0 3 ] 
BB52-22836#4i«&ffl ^> 2 ^^Eu^.fct^nM^y;!/ 
3 >«il[#€W»3e«K* [a(M,Eu,Mn)0 • b AI2 0 3 ] 

(»&BB58-22496^«»:ffl #»6hW*. 

[0 0 0 5] 

&a^Ar. »A-r-x*j»««*if^©«qi«Tr**. ra 
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3 

£ (x. y) <D&Wstft£&to±Z<=tiL&)£%ftMmX 
7>7<0&m&T%&t&?XV&5. ft#f*i. & 

©fiftft«fc5fc^3IBM*»**. ftlC C©SJftttf 
Bftffi©i85V>ftft5>:7\ r>*0/h»Ybfel/<ttJSta* 
ft*Ho&ft3fc9>!7©*£. (SBfcffi*) ©<£ 

T*0**ft<. Sfc^fe (Aft) m*tfW-mz&£.ls8> 10 

[0006] iME=tt««SBe»»3e9 

>7©ffiRflf;T. ^*0jiSlff + lC*W6fi««©*» 
<fi*Hfc*tt*x. y©£») IcaS, 

* ©ast * i yss©£ ic&ihs ns c t e* 
[0007] *«imi±Ea.&ic»'2*. *ftff«Bfi 

k u&ftjt? >^©^ft£ aw tr*. 

[0 0 0 8] 

[MKiHfc1"*fcft©*B^fM!] #?89i©ft&* 
(Wftfi) «3tffl«3t#«, -«5£. 
( Mi-,-, Eur Mn. )0 • aAli 0 i • bBa 0 s • ch 
Cfcfc'LjCK MttMg, Ca. SNfe«fctfBart»&atfnfc4l> 

<i*>ia©7G*. 1.5 S aS5.5 . 0 £ b£ 5X1 50 
0" J , OS cS 8X10-*. 0.03Sy SO. 10, O.OlSz/y 
S0.15©ft-C*l3, bfc ctttH^K OTffcH) "PSc! 

[0 0 0 9] *&, *58?l3©ft3t7>7tt. ±iBS£* 
fg)£©ftftfts:£'>£ < t tfttrflftfMftJMtrS C t 
fc«rft£LTV».&. 

[0 0 10] ±iE-(SStfett2> a. b, y, z ©<i (ft 
ft) ©ttfflK£g£tt. aT©B9-e*«. $frf. Ah 
0 a ©ffl(i£it£^-r a©<l*t 1.6J:D/Jv£V»i, 

ft3K5>7ft^ig*©sefta*;*:# 40 

5B*W«!>#«E*»fta-C*a<ftO. +»ft3BKHlA (ft 
#*) dtftSnftV^ST**. 36.IC. B 2 0 3 ©ifi 
fi&Jfc&^T b©fttf 5X10- J «T©»S®«-C«. 
ffl»Olft±C#4"r*)0«» i£lC 5xiO-'£jS*.5£ft3t 
5>^Afl-«fOflft (x, y) ©£»**** <fcOSSffl 

tt*»fc'5u z> ©is^jt*^-r c©ft« 8x10 

-•BIT, $?SL<tt 2X10" 5 ~ 8X10- S ffll6fflta^$ 
t33;0. 8xlO-«J;0*#<Tt>=SEfi«SBt«J 
ft3tt5>^©jSfl'4'fc*tt*58*lHA*<ttT-r«. * 50 



<8H¥5-2 1 43 3 8 

K, Eu©ttiSft£i*-r y©ffi**0.03«fcr)/J>3<£'b, 3: 
fc0.10«fcD ttfcJB16HI*#»ftTr«*>6 
3&»C. EutMn©#filfi©H:?£^T z/yfflftfl* 
0.01<fc 9 £fc0.15<fc 9 *£<,!:*>, tfe 

KH*ft«*3Wft»i» «t» ftseea* 

*«»l/<ftT-rs*>6-e**. *LT. C©ftJt#tt!f 
gftffiO.OSW/cni' K±©ft3K5>^©ftffl»C*^Tffl 

Sfcaasssf *Kft»«tttv)«ft*c6«ftftn 
ic&*£Sfs. 

[0 0 11] Sfc, *»WiC*V>Tt1rtBHK5S. 
(It-,., EUt Mni )0 • aAl> Os 'bBs Oi • ch T 
(flfkfte) fgftibtft (B) £-ft## 

fcoTfflV>5»e»t» (G) tUTtt. 
HHs£. (Ce.Tb)MgAhiO i». 

— RSt, (Rei-.-b Tb. Ccb ) > 0 8 ■ xSitfc -yPi 0 

( • ZBj 0 3 

(&«L5£+, Rett Y.La.Cd*>6ji«n&4>ft<i: , t>l 
a©5c&. a> 0. b>0. 0.1S a+bS 0.7. 
0. y> 0, 5.0X10- 4 S zS 6.0X10-', 0.8Sx+y+z 
S1.30©») feb<B, 
Hfiit. (Rei-.-b Tb. Ceb ) POi 

(fefcUit*, Rett y.La,Gd*>6Stfnfc^a< t"bl 
S©7CjII. a> 0. b>0. 0. IS a+bS 0. 7©ft) T 

*$ns'>&<tt>ia©»e«3tft3fc# (o 

K, a6fc*fiSBKft*» (R) tUi, 
— ftS, (Ldi-o Elk ) a 0 a 
(fcfc*L5tt>, Lntt Y.La,Gd*»6fttfn&*&<t*>l 

a©7cig. o.ois mso.o2©ft) T?sans*e»3tft 
(r> amw&n*. -e-ux, cns©aaifit*B. 
^«3t#:©)fefifts iooas%tbfc,fc€r, 

(B) 0.1~45SS^, Si^#: (G) 15~60aftX, ft 

Kit (R) 5~7oas%©«5fflrt-c^n^na«3n 

-5. 

[0 0 12] *»Mtft5Wfi*»3tft^#tt. «T© 

Ttt. 7;W* U ±aftJRKICtt7 , JI/* 'J ±S^ft©ftft 
«C^*»ft». ^ftJg^t*©il5iiir*ViT«SJC7;P* 
'J±BftR©ftft*fcft*ft^*a2*fflt»*. 3.-D 
fcf-i7A(Eu)iglctti!fta-nfc!f7A < Kft^-ntf^A 
fti£iS5ftC«^-c«ac«fta-nK»>AK:jtK5a.-n 
K9Aft#li*. *fcv>^>ilirtt^Kv>^>^t* 
Kfik:*^TS:Stcftftv>xf>fcft-5v>^>ft^« 

A, *Kft7JV5^^A*ifiSfitC^V>T«aicKft7 
;i/5-»>A»C*57)l'5n^Aft-&<»*ffl^ft*. lift 

Mica, sie, «is7> ; e^'>a, mwr?if*->v&te 

2©«»ftft*jWBV»sn. *fcAPy>ifii:Uttl, 
7s/ft7^S=f A. 7yfli*A 
->>^A, 77fcXha>fW, 7yft/XU9A. tSft 
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5 



6 



[0 0 13] 

[0 0 14] Jdfifll. BMM1, SE*W 
BaC0 3 : 125. 04 g 
Mg(0H>2 : 46.66 g 
MnCOa : 0. 7357 g 
EU2 0 a : 14. 08 g 



*10 &£©fflaSrtD**J:tfcJ;oT, 



*A1* 0 s : 424. 15 g 



MgF 2 : 7.477 g 



Atl> **3X + g^97JK ©H7Ctt»H»+fcT, 1500^ 



[00 15] d3UT1»&»J««ft»»U SSfc** 



(Bao. 3 9 6 Mg0.56O EUo.050 Mdo.och )0 ■ 2.6AU Os - 0.0005 F a 



[0 0 16] mKT*tt1M&R%M%&*mto* fc. ft*, ■lfc*ViTltt#9XWW»» 2tt»3t 

OH 1 fc-»«*«flB«lC3Ri"J: 3)5:40 WS*# « 1 rtSffl(cttlP^$n&a3tft:S, 3 ten&£*ft 

7>:rtL40SS-B/37£ffr«U ^omft^T^^T i?n5rt\ 

MO (8iil£«) *«aja*J;ltt&« (x, y) i, 10 [0 0 1 7] ^JS^2, Jt&#)2 

00«HIBjftff«IC*Jt*»*tH**J:tffi« (x, y) t BaC0 3 : 42.76 g 

**tl?tim%.L?to IttStmithX. (Bap. Mg(0H)i : 21.97 g 

3 9 6 Mgo.sso Euo.osc Mdo . o o a )0- 2. 6A1 2 0 s a? MnCOs : 0.1138 g 

fta#fl»X«W*ffl^T, R»fcS*7>yftff« EU2 0 3 : 4.360 g 

U (SitfiS) «3KtHA*J:tffiflE (x, y) Alt 0 3 :170.41 g 

t* iooo»m^«r«K^»*»*ffl**«ktffiia« aif* : 10.40 g 

(x, y) t**ft*mittLfc, s6«cae*wtLT ±Eo^<§m*J8Mffiu ;in6£#~;i^;p 

(Ba,Eu)Mg2 Ahe Oi7T«Sn*lWM83tS*#ftffl^ tC&ALT* *#fc»«fc S£L£o fiCTStttt 1 0>tt 

t, nates*? >y*fl«u mmmm Gtmwzhr* 



(Bao.350 Mgo.eo84Euo.o4ooMno. ooie)0 • 2. 7Ah 0 s ' 0.00007F2 



V%2tl% 2«©Eu*«fctAfa#fS©#fi55#ai3fc#*# 


* [00 1 9] ms&ms, tt«w3 




BaCOs 


18.77 g 


[0 0 18] WIB-Cftfc#fiSBK»3K**fflV», »S© 


30 CaCOs 


0.4713 g 


^Sfc«k 040 W&ft? >t/FL40SS • B/37«fft3EU d© 


MgCOa 


27. 79 g 




MdC0 3 


0.4330 g 


s (x, y) t, wommmmzm^yetbij^i. 


Eu 2 0 3 


6.628 g 


tffiS (x, y) <h£*-ni?tl8a£l'£. ifcfc. itttfl 




286.48 g 


2 i: L T * (Bao . 3 & 0 0 Mgo . 6 0 b a Euo .0400 Mdo . 0 0 1 e ) 0 * 


Hs B0 3 : 


3.494 g 


2.7Ah 0a T*SnS*ft»*«3K#ftffl^iT, Rtt 


AlFs : 


5. 932 g 



*5«ktra& (x, y) ts-E-n-^njij^bfc. ★ &tmmzvx. j*ca 

(Bao. 202 Cao.oio Mgo.700 Euo.oio Mno.ooi )0- 4.0AU 0 3 - 0.0003 Bj 
0 a '0. 00005F2 

ft. fttHrtisitfeK (x. y) i, looo^ffl^fl-^tc^tt 

[0020] «te-rft&*finxflt%ffc«ffi^. «*© «»*fflA*J:^fi* (x, y) £***nfn»ei/ 

*g:lC«k040 wm3t5>7l I L40SS-B/37S:^L/. d© fc. 

S*5>^Ct>l>Tffl» (SABS) 5B3KfHa*J:tffi [0 0 2 1] £fiS«4~15. HflWHMS 

ft (x, y) t. 1000«fM^fl"«IC*^4553tffiA*J: WEStHfl 1 ~3&&Vitt!ffl 1 ~3 fc*CTaTK* 

U&8t (x, y) iS-tn-enjWSUfe. Kttffl -fififfc© 2<ffi©Eu*J;tflln#»©#e5g3tm3t«i:&^ 

3 i: IT. (Bao. >0 2 Cao.oio Mgo. 700 Euo.oso Mn it. 

0..0. )o- 4.0M1 0 > -csan* wfi56Jtsjt»«ffl 50 [0022] 
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(5) 1 43 3 8 

7 8 
^SSGH : (Bao.335 Sro.oso Hgo.602 Euo.ioo Mno.ou ) 0 -2.0 Ah 0 s 
•0.005 Ch 

S&ffi0!l5 : (Ba0.4O60Mgo.6817EU0.0 3 0oMno.OO33) 0 - 4.4 Ah 0 3 

• 0.0001 F 2 

: (Bao.369 aMgo.66ooEuo.o8ooMno.ooog) 0 • 2. 5 Ala 0 j 

• 0.00008 Ch 

^16097 : (Bao.3 68 Mgo. 6 50 Euo. 08 0 Mno. 012 ) 0 ■ 2. 5 Ah 0 3 

• 0.00008 Ch 

^SS0U 8 : (Bao.seft Mgo. 550 Euo.oso Mno.004 ) 0 • 2.6 Ah Os 
•O.OO8F2 

^J6M9 : (Bao.396 Mgo. 6&o Euo. 060 Mno. 004)0 *2.6 Ah 0 3 

• 0.00002F2 

^KliflJlO : (Ba 0 . 3 85 1 CaO. OltoMgO. S4E0EU0. 0 7 0 0 MEO. 0 04 9 ) 0 • 3.0 Ah 0 3 

• 0.005 B 2 0 3 - 0.0005 F2 

(Bao. 3»ooMgo. 6434EU0. oeooMno. 0096 ) 0 * 1. 5 Ah O3 

• 0.0007 CI 2 

HJS#J12 : (Bao. 3dooMgo. 6484Euo. oeooMno. oose) 0 -5.5 Ah O3 

• 0.0007 CI 2 

^=JS#J13 : (Bao. 26&0 Cao. 02&0 Sro. 010 Mgo. &758Euo.o8ooMno. 0432) 0 

•2.3 Ah 0 3 - 0.00004 F 2 
^£860014 : (Bao.396 Mgo.eso Euo.obo Mno.004 ) 0 -2.6 Ah O3 

• 0.0000002 B 2 0 3 - 0.0005 F2 

: (Bao. 3sooMgo.6084Euo.o4ooMno. ooie) 0 -2.7A12 Os 

• 0.00007 CI2 

fc*$> it«W4-i5ttwia^«4-i5^isi/fc3a^ <D&%7>7\z^TiBn mmwiw 

5tfc:feV>TB 2 0 a , Ch > F2 ©^-rn£fe*«L& fi£ (x, y) t, 1000»IBjftff»fc*tf *SBtlH** 

^feOTfts* (x, y) t£*n^natebfco tomeis 

[0 0 2 3] ME^»fcft»fi583t»3t»*«V^ ft* **tWE*«« 1 ~3 *3£tfJttfeffl 1 -3 om&btt* 

©¥BtJ:D40 wa3t7>^FL40SS-B/37SfPfSU C T»ltejW. (&T&&) 

S 1 

fflW5Beia*(« fis^ffi (xio-«) raft** 









JfcttM 






(W/cm 2 ) 


tttf 


■ 1 


103.5 


100.0 


x=3. 5 f y=4.0 


x=6. 0,y=6.5 


0.04 




2 


104.0 


100.0 


1=2. 5, y=4.0 


x=6.0,y=7.0 


0.04 


// 


3 


105.0 


100.0 


x=3. 0, y=3. 5 


x=5. 5, y=6.0 


0.04 


// 


4 


102.5 


100.0 


x=3. 5,y=4.0 


x=5.0,y=6.5 


0.04 


// 


5 


103.0 


100.0 


x=2. 0, y=4. 0 


x=5. 5,y=7.0 


0.04 


// 


6 


104.0 


100.0 


x=3. 5, y=4.0 


x=5. 5,7=5.5 


0.03 


// 


7 


103.5 


100.0 


x=3. 5, y=4.5 


x=6. 5,y=6.5 


0.03 


// 


8 


103.0 


100.0 


x=3. 0, y=4. 0 


x=7. 0,y=6.0 


0.03 




9 


104.0 


100.0 


x=2. 5, y=3. 0 


x=6. 0,y=7.5 


0.03 


// 


10 


105.5 


100.0 


x=2. 5, y=3.5 


x=5. 0,y=6.0 


0.03 


// 


11 


103.0 


100.0 


x=3. 5, y=4.5 


x=6. 0, y=6. 5 


0.04 


// 


12 


102.5 


100.0 


x=3. 0, y=4. 0 


x=5. 5,y=6.5 


0.04 


// 


13 


103.0 


100.0 


x=3. 5,y=5.0 


x=6. 5,y=6.5 


0.04 


// 


14 


104.0 


100.0 


x=4. 5, y=4. 5 


x=6.0,y=7.5 


0.04 


// 


15 


106.5 


100.0 


x=3. 5,y=4.5 


x=9.0,y=9.5 


0. 05 


// 


15a 


106.5 


100.0 


x=3. 5,y=4.0 


x=9.0,y=9.5 


0. 08 


// 


15b 


107.0 


100.0 


x=3. 5,y=4.5 


x=9. 5,y=10.0 


0. 10 


// 


15c 


107.0 


100.0 


x=3. 0, y=4. 5 


x=9.0,y=10.0 


0. 15 
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(6) 
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[0 0 2 4] #agflii6 
*fl3BKa»*tLT(T.En)i 0 3 , ftfiffXfi3e#J: 
LT(La.Ce,Tb)P0« . ffft&SBfc&ftfti bT±B3S« 
«l~15feU<tttfc«!WrfP«l/& (Mi-t-.Eu, Mn, ) 
0-aAla 0> -bB. 0s • C Cla S-tn-^tlfflV*, Z. 

ne> 3a«©M)t#:©i^afi$iooi6ib«:iBf. -en-en 
45SS%. 35SS%, 2oas%©ad^T&wr5J:5fc 

ft*> 3WM!1 ' a -15' c SZZfit®. 

mi' a~i5' c tt, en^nwiBSiiSfi"! i ~i5c , jt 

[la ~15c fc*tJfcbfcfe©T**>. -3*15, S5ES* 

* 2 



10 



fll~15c . ttttftla ~15c JflUfbOT 

«»3effC (Ba, Bu)Mg> Ah. tor &ffl^*EWtt. ±B 
Ufc. 

[0025] cns®=*«M*»tta9;':/**tt 

^©5§3t^S(Mi ) t % 1000PtM£fl*«©56Jfc!*S 
Ob ) tfflfStt&SJfcOfe Ak ) tt, S2IC^T^t< 











lib /Mi 






Mi 


«5t«ffiMa 




l ' 


102.0 
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